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Since the calculations of scattering factors by James & Brindley (1931) many new data on electron distributions in atoms, computed by the self-consistent field method, have become available. The work of James & Brindley (quoted as JB in the following) was some years ago extended by Viervoll & 0grim (1949) , who included electron distribution-data on Na +, K+, and Cu+ and extended the sin 0/~t range. Viervoll & 0grim were primarily interested in the f values at higher sin 0/~t; they therefore applied only wave functions calculated without exchange, as the corrections for exchange would presumably have only small effects on the scattering factors in this region.
Recently, new values for scattering factors have been calculated by: (a) McWeeny (1951) (McW) , for all at0m~ lighter than hTa, from wave functions given by Duncanson and Coulson; (b) Hoerni & Ibers (1954) (HI) for C, 1~ and 0 from newer available self-consistent field data with exchange; (c) Henry (1954) , for Au + and Hg ++, from self-consistent field data without exchange.
It is evident from comparison of the results of HI and JB that the taking into account of exchange gives effects which make the corresponding effects on calculated structure factors outside the error limit for * Now at J.E.N.E.R., Kjeller per Lfllestrom, Norway. structure determination by accurate modern methods. Also, the interval in sin 0/~t chosen by JB is rather too large for suitable interpolation in the low sin 0/~t region.
In view of the preparation of Volume 3 of the new edition of the International TaSles for X-ray CrystalZography, it was decided to recalculate atomic scattering factors from all the newest available selfconsistent field data. This decision had, in fact, been taken before we were aware of the work being done by HI. We therefore included C, N and 0 in our computations, which has the advantage of giving the f values for these atoms at the same intervals as for the other atoms, and, moreover, affords the possibility of an extra check.
In this paper we give our results on all atoms, up to Rb+~ for which the required electron distributions are available t. We omitted H and He, however, for which t Besides the literature mentioned at the foot of Table 1 , we found references to calculations on Sc and Ti (Hancock, 1934) , and on Ni (Gray & Manning, 1941) . We were unable to obtain the former; the latter is a short communication without numerical data. Manning & Goldberg (1938) gave data on Fe. These, however, are on a logarithmic scale of r, whereas the data for the other atoms were on a linear r scale. It is therefore impossible to handle the Fe atom in the same mechanical way as the others. We are now computing the scattering factor of Fe separately and we intend to report on it in due time. atoms we consider that McWeeny's data are completely adequate. If necessary, the electron distributions were smoothed out spherically, as was also done by HI.
A point of consideration has been the computation for atoms in different states of ionization. The necessary data are available only for Li and Li+ (Fock & Petrashen, 1935) ; O-, O, O +, O ++ (Hartree, Hartree & Swirles, 1939); F and F-(Brown, 1933) ; Na and Na+ (Hartree & Hartree, 1948) and Ca and Ca++ (Hartree & Hartree, 1938a) . These have all been calculated with exchange. It has been realized (James, 1948; Bijvoet & Lonsdale, 1953) , that the scattering factor changes very little with the state of ionization, except, of course, for very small values of sin 0/;t. We have checked and confirmed this for F and F-(see Table 1 )'. For the other atoms we have only computed f for the normal state, unless data for this state were not available.
The calculations have been performed on IBM machines in the Mathematical Centre, Amsterdam. Following JB, we have calculated the separate contributions of individual electron orbitals in order to be able to investigate the possibility of interpolation to the atoms omitted from our list. We will report on this later. As intervals in sin 0/2 we have chosen: • : James & Brindley for Cu from Thomas-Fermi field.
up to neon and to two decimal places for atoms of higher atomic number; the last place, of course, does not have any physical significance, but it facilitates interpolation.
It is seen from Fig. 1 different sets of electron-distribution data have been used. The ones we used were all computed taking exchange into account (in the case of F only for the 2p-electrons). Except for IA (Fig. 2) , the fit is much worse than in the former group, differences going up to 10%; discrepancies are particularly large for F and for O. This shows the considerable influence of exchange on the scattering factors. Be, N, Ne, Mg ~+ and A have been computed by JB by interpolation. The discrepancies with our values are in general not larger than in the former group. Again, the agreement is good for Be, the lightest atom of the group (Fig. 2) . Ca, Cr 2+, Cu+, Zn, Ga, Ge and As: For these elements, JB gave only f values obtained from Thomas-Fermi electron distributions. The agreement of these values with ours is in general worse than in the cases (b) and (c). (Ca ~+, cal-culated by JB from Hartree wave functions without exchange, fits our curve from sin 0/A = 0.5 onwards.) Finally, Fig. 3 gives a comparison between the scattering factor of Cu+, calculated by us from wave functions with exchange, and that for Cu.calculated by Viervoll & 0grim without exchange. The discrepancies are appreciable throughout the Cu K range. Likewise, Viervoll & 0grim's values for Ca and Cr are considerably smaller than ours at low sin 0/~ values. It appears, therefore, that more calculations for moderately heavy elements are very desirable.
